Corticotropin-releasing hormone receptor 1 coexists with endothelin-1 and modulates its mRNA expression and release in rat paraventricular nucleus during hypoxia.
To determine whether corticotropin-releasing hormone receptor 1 (CRHR1) coexists with endothelin-1 (ET-1) in rat paraventricular nucleus (PVN), ET-1 expression and its regulation by CRH and CRHR1 under hypoxia, rats were exposed to simulated continuous hypoxia at 5 km altitude (CH5km, equal to 10.8% O(2)) in a hypobaric chamber for 1, 2, 5, 10, 15 or 25 days. ET-1, CRH, and its mRNA were measured using radioimmunoassay (RIA), immunohistochemistry, and in situ hybridization. The coexistence of ET-1 and CRHR1 was identified by confocal immunofluorescence. The results showed that CH5km caused a significant decrease of ET-1 level in PVN at 5 days, but decreased CRH on days 1 and 2 while it increased on days 5 and 10. CH5km induced ET-1 mRNA upregulation and ET-1 decrease at 5 days, the effects were completely reversed by treatment with five-daily-injections of a CRHR1 antagonist (butyl-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d] pyrimidin-4-yl]-ethylamine: CP-154,526). Also, this treatment significantly reversed the CH5km-induced increase in CRH and CRHmRNA in PVN at 5 days. Moreover we found that the changes in expression of ET-1 and CRHR1 induced by CH5km were co-localized in parvocellular PVN cells. In conclusion, CRHR1 coexists with ET-1 in parvocellular PVN, continuous hypoxia stimulates ET-1 and ET-1mRNA as well as CRH and CRHmRNA, and CRHR1 evidently modulates ET-1 release and ET-1mRNA activation caused by continuous hypoxia.